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We recently (1) began making measurements in meteorites with 
a Van der Graaf Accelerator. Accelerator dating improves the pre- 
cision by a factor of ten, allows the use of smaller sample sizes, and 
gives speedier results than dating with counters. We are continu- 
ing to make 3^Ar and measurements in meteorites and lunar samples 
with counters and supplementing them with accelerator measurements 
whenever an accelerator is available. 

Attachment 

(1) E.L. Fireman, H.R. Andrews, G.C. Ball, R.M. Brown, and J.C.D. 

Milton. Terrestrial Ages of Antarctic Meteorites with 

Counters and with a Van der Graaf Accelerator (abstract) . 

Submitted to Lunar and Planetary Science XIII (1982) . 
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Attachment 1 OF POOK QUA*, a 

I *^C TERRESTMAI AGES OF ANTARCTIC METEORITES WITH COUNTERS 

' AND WITH A VAN DER GRAAF ACCELERATOR. E. L. Fireman, Smithsonian Astro- 
I pliyslcal Obs., 60 Garden St., Cambridge, MA 0213B, H.R. Andrews, GX.’ Ball, R. 

' M. Brown, andJ.C.D. Milton, Atomic Energy of Canada Ltd., Chalk River Nuclear 
• Laba., Chalk River, Ontario, Canada * 

Terrestrial ages of meteorites are based on the amount of a cosmic- ray-produced 
radioactivity in a sample and the amounts in observed falls of similar size and cosmic- 
ray exposure histories.. Measurements(*“'I of ^^Mn (3, 7 X lo6 yr half-life), ^®A1 
(7.8 X 10° yr half-life), ^6ci (3. l X 10^ yr half-life), and (5.73 X 10^ vr half-life) 
Indicate that the terrestrial ages of 'Antarctic meteorites are between ~i0^ yr and 
•^0® yr. Practically all the ages are limit ages being greater than ~2 X lO^ yr for 
Me and less than ~105 yr for the long-lived radioactivities. Of the ~100 Antarctic 
meteorites in which ^®A1 and °^Mn imve been measurecL only two have low activities 
caused'by old terres^^ (600 it 100) X lp3 yr. Me measurements(®“7) have „ 

Ibeen done* bh'"oniy' twelve Antarctic mSeorites with low-level proportional gas mini- " 

1 counters. Long counting times (~2 months per sample) are necessary to obtain results 
i of limited accuracy. In addition to these twelve, counting results on ALHA 78084 will 

[be presented. . 

If the counting times necessary with mini-counters and the attendant counting 
errors can be reduced, Me dating would probably give actual terrestrial ages for the 
majority of the Antarctic meteorites. With this aim, we began to date meteorites 
using the Chalk River accelerator. The Chalk River Van der Graaf accelerator and 
procedure for the conversion of CO 2 gas to elemental carbon accelerator sources have 
been described, 

The gas was extracted from meteorites, converted to CO 2 , and purified with the 
same system that we have been using for meteorites and lunar samples. (5-7) All the 
meteorites, with the exception of Yamato 7304, had been counted with low-level pro- 
portional gas minicounters. Since argon was added to the CO 2 for good counting 
characteristics, the CO 2 was removed from the Ar by freezing it down on a cold finger. 
The COg was then shipped to Chalk River. 
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Table 1. Accelerator C measurements. 
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OF POOR QUALITY 


* Table 1 gives prelliiiinTry accelerator results. Farmington Is an L5 chondrlte 
observed to fall (June 25, 1890 ). The same CO2 had been counted with 47 ± 10 dpm/kg.*^ 
The accelerator value is 49. 0 1.0 dpm/kg. Bruderheim is an L6 chondrite observed 

to fall (March 4, 196^; the 20,0 g sample was irom a ~3 kg'fragment in which 57 ± 3 
4pm/kg was counted.^ The accelerator value is 49. 1 ± 2. 0 dpm/kg. Estacado is a 
highly weathered H6 chondrite find; the activity of another sample in another labora- 
tory was 23 db 2 dpm/kg. The accelerator value for our sample is 12, 0 ± 0. 3 dpm/kg. 
Using our Bruderheim sample as a standar(^ we obtain (11.7 ± 1. 0) X lO^ yr for the 
age of Estacado. had not been measured in any meteorite from the Yamato site. 

For Yamato 7304, we obtain 19.7 ± 0.3 dpm/kg, the highest activity observed in 
an Antarctic meteorite. ALHA 77003 is an Antarctic meteorite with very high thermo- 
luminesence.i^^i Activities of 2.8 ± 0.9 dom/kg in the 1000*C extraction and 
1.8 ± 0. 5 dpm/kg in the melts, were given. (The error is the Icr statistical standard 
, Aviation in month count.) The accelerator results are a factor of two lower. In 
AI^ 77004, a terrestrial age limit of greater than 21 X 10^ yr and limits of abotit 
10* yr for the weathering ages (500‘C and 1000“C extractions) were obtained.(7) 
Accelerator dating gives 35. S X 10^ yr for its terrestrial ^e and 10. 3 X 10^ and 
9. 5 X 103 yr for its weathering ages* Ih ALHA 77214, a terrestrial age limit of 
greater than 25 X 10^ yr and a limit of about 15 X 10^ yr for the weathering age were 
obtained. Accelerator dating gives 40.7 X lO^ yr for its terrestrial age and 26.0Xlo3 
yr for its weathering age. • 

Since the weathering process is rapid when meteorites are esqposed to a comblna- 
tlcii of water and wind and not when meteorites are .solidly encased in ice, the ALHA 
77003 and 77214 weathering ages Indicate that these meteorites were at Allan Hills 
t/hen a climatic melt occurred about 26 X 10^ yr ago and that ALHA 77004 did not 
arrive at Allan Hills until later. 

This research was supported in part by NASA grant 09-015-145 and NSF grant 
DPP78-05730. 

References 

U) Evans J.C.. Bancitelli, L. A. . and Reeves J.H. (1979) Proc. Lunar Sci. Conf. 

S p. 1061-1071. 

lIzumiK., Arnold J.R., Elmore D., Ferraro R.D., Gove H.E., Finkel 
R.C., BeukensR.C., Chang K.H., and Kilius L.R. (1979) Earth Planet. Sci. 
Lett. «, p. 275-285. 

(3) MsHiizumi K. , ImamuraM., and Honda M. (1979) Nat. Inst. Polar Res. Tokyo . 
Issue No. 12, p. 161-177. 

( 4 ) Nishiizumi K. and Arnold J. R. (1980) Lunar and Planet. Sci. XI. Part 2. 
p. 815-817. 

(5) Fireman E.L. (1979) Proc. Lunar Sci. Conf. 10th. p". 1053-1060. 

(6) Fireman E.L., Rancitelli L.A. , and Kirsten T. (1979) Science 203. p. 4*=3-455. 
(1) Fireman E.L. (1980) Proc. Lunar Sci. Conf. llth . Part 1, p. 11^15-1220. 

(8) Andrews H.R., BallG.C., Brown R.M., Davies W.G., Imahori Y., Milton J. 
C.D. (1980) 10th International Radiocar^n Conference, Beme/Heidelberg. 
Radiocaibon 22. p. 822. 

( 9 ) ’ brown R.M., Andrews H.R., BallG.C., Bum N., Davies W.G., Imahori Y., 
and Milton J. C.D. (1981) IAEA Symp. on Low-Level Counting, W. Berlin (in 

press). 

( 10 ) DeFeliceJ., Fazio G.G., and Fireman E. L. (1963) Science 142. p. 673-674. 

(11) Boeckl R. (1972) Nature 236. p. 25. .j. 

(12) MelcherC.L. (1979) Lunar and Planet, Sci. X. p. 825-827. 

(13) MeXeever S.W.S.. and Durra ni S. A. (1980) Lunar and Planet. Sci. XI. d. 705- 

707 . . ’ 


